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(57) Abstract: An eleclrodeionization apparatus 
capable of removing silica and boron highly 
effectively. In particular, an eleclrodeionization 
apparatus comprising an anode compartment (17) 
having an anode (11), a cathode compartment (18) 
having a cathode (12) and concentrating compart- 
ments (15) and desalting compartments (16) which 
are alternately disposed by alternately arranging 
multiple anion exchange membranes (13) and 
cation exchange membranes ( 14) between the anode 
compartment (17) and the cathode compartment 
(18), wherein the desalting compartments (16) and 
the concentrating compartments (15) are each filled 
with an ion exchange body. The ratio (volume ratio) 
of anion exchange body/cation exchange body 
is in the range of 8/2 to 5/5. Deionized water is 
taken out by passing respective electrolytic water 
through the anode compartments (17) and the 
cathode compartments (18), passing concentrated 
water through the concentrating compartments 

(15) and passing raw water through the desalting 
compartments (16). Water whose silica or boron 
concentration is lower than that of raw water is 
passed through the concentrating compartments 

(16) as the concentrated water in the direction from 
the deionized Water takeout side toward the raw 
water inflow side of the desalting compartments 
(16). At least portion of the concentrated water 
flowing out from the concentrating compartments 
(15) is discharged outside the system. 



3B<fA B*B«rfF/F (BKSSSSSIII) 



2/ & ft 













Jg 








T 160-0022 








35#10* 




0#tVu9Pg filing 


M*flF*R»f 





f — ; -in. 1 5 




(8xJS?T£UilJSg4 1*) 
CPCTgfl|44- 1] 



<H.J!.¥) 



14.10.03 



AX lifts A 



F P- 7 6 o o 



PCT/J P0 3/0 7 9 7 3 



2 4. 0 6. 0 3 



1. [x] B*B*«*jWfiftSifrfc£^ atFioaft«fcfct^atf+i-5r. ttJgiAlciS^q-f 5 e 

pct 1 9Ao«feics^<ttE»xtmw«^stw 

ffiMAtt, BI»ttiKo«*(0«SHSr*l3E-rsrt^-e#S (P CTSfliJ 4 6#J») . 

The International Bureau of WIP0 
34, chemin des Colorabettes 
1211 Geneva 20, Switzerland 
Facsimile No. : (41-22)740. 14. 35 

2. □ BDMH3lE««3ftSffASttftV^i: % AIMS* 8 ft* 2 * (PCT1 7* (2) (a)) ottei:J:5BRIIS«fttr^ 

3. □ jfe*fi i a»J»4 4* (PCTffilU40.2) fca^5il»*J^©J«ftfc#+S»«fl!>* JfcXfcB tt, fflBA^T 

4. ^«<D#«: WJEAli^^^aS-rSr t 0 

«5feBj&»fe 1 8JlfiiB«* HIBttlJSttHIB*»»^J:9^^McBIB^BI*ttS. WKA^HojffiJHSratpfc 
BBW«Xtt«5fe*^±Ko»T*fO5i*pdspCT«lBJ90O2. 1^.1^9002. 3(c^;ft,^;ft48.5££;h,-Cl^<5 <fc 5 I" 

^ < oa»<D»£-&mco^Ttt, WHA*sart©»OBB*&Srff ife 0 H30^*t CT/tK J: o Ttt $ UK * 
««PCT/lB/301o{tJR*aSr#Rg o ©JBCTffTiBffi **t6JII!RiSDBl»lc:ov^tt, PCTBfA©f3l, IS 





B^d^ff/T (ISA/JP) 
100-8915 

arasa^ft m eb** bht s 4 # 3 «§■ 


. flfr fF /? * w 

lM#f 03-3581-1101 rt* 


4D 


7 6 14 


1 3 4 2 1 



8SPCT/ I SA/2 2 0 



(2 0 0 2^4M) 



1. Iil2S^©^P^e»SIt5^Ml 9^ (1) RXfmm46. 

2. ^2 2^ (2) tSftS^^lcat UT< tf££V\, 

Tioo-0013 ynKU=f-ttmKmi>m3Tn 4#3# (#ffjr;t# 2 pg) 

[<& m ^1 53^^15 TEL 03-3581-1101 fW3811~2 

itemsim sm$ tel 03— 3581— 1101 ^$13831-3 

(1) (IfflM • IE) 4^B(co^-Cf£, TIBO^^0J|5U-C< fc£v\, 

(2) 'Am&W-nXWKDWr&te, TfE<D^;i&icLT<fc£v\, 

T135-0016 I^MEIi4- 1-7 feM^;V 
TEL 0 3 3508 23 1 3 

&WffT^ttisXxm<D^^(Dm#*^z^ttfx%zMm\-z, ai^ttsis 



i 



«5tP CT/IS A/ 2 2 0 0{f% 



Brt&RSfc^trfSjS, PCT28^ (XI* P C T 4 1 *) O&^lcJ;?), B^ffi^Oi-^TO^#£*jtIE-r5 C £ ifi 



S3l$ttfct><Dfc^3fc-rr.tS:5finbT*5< (PCTglfllj46. 1) o 



Sfffi (PCT^*SIiJ^205#(b)) ' 

Sj tanuttttfeft^ ( rpcTi9*(i)icttmRW*j ido^xte, btst#«) . 

(i) C<DW*offiHi48E3SLfci,\, 
(ii) wO»*oaSHfiffl»r5 0 

(iii) roff*<Dffiffl«ii^D"efeSo 

(iv) r off i si±<on &(D&m t s 5 0 



s^pct/i sax 2 2o<omn mi mm (2002^4^1 



«aPCT/lSA/2 2 0<0« QR#) 



M IR*4>flBBBl-2 9* -3 1* '3 2* 3 4, 3 5, 3 7 - 4 8^(2. |pj C#-5§-tf>t> £ izffilEZtitzm i:S 
t&^fttfUo ft #co«S|g 3 0 , 3 3&I53 Srfcfc»3Rtf>«SH 4 9 - 5 1 «*5j6*p £jh,fc 0 " 

3. [HSIII*«>ttBo**3fts l 4 »:E*s— »©m*©*M©IM(ftk*^ : 

"!f#<0«&K 1 - 6 RXfi 1 4 «I±S3!* U ft &<D&m 7-13 ttfiiJRfc 0 Srfcfc!*#tf>«SH 15, 16M17^ 

"ft 3fc<o«EBI 7 - l 3l*8"JBk 0 Sffel:«*o«SIl 5, l 6Ml 7*g£i£;&n 0 *<Dffio±TOM#offiHl«H! 

"Ifr^otSiS 1-10 3glia£3E* U i»#o$5H 11-13, 18W19 ^ttH'JI*. ffl#o«SH 14,15 
1 6«««jE*ix/E:«*0«ffll 4^id©£&x.b*Wto !H#0$£Kl 7 JgliffliE ^ ttfcfS^O$SS 1 5, 1 6& 



"PCT1 9*<l)<0ffiSU:£-5<RW*" (PCTSJU46.4) 

u^iasfiPCTi 9^(l)^m^{-s^v^T^^ffiJE-ct/«^v^) . 
rw«w\ BRUK&tftijE $ ntzm &<D&m tti> \z<*m ztiZo 



PCTl 9*OftSl;i£<XM:£»2fcl*«tt^ 

^«#36«BBict*fflf UV> (PCT«flij55.3(a), 62. 2*>S5 1 3:«:#!B) • WfflttHBR^THBSaSB** 

(PCT/I PEA/4 0 1) ©ftS«*lo 



Irti:Blc»tTt5B, PCTl 9*oftj&;ig-5^T«:£Skfc«l^ 



S^PCT/I SA/2 2 0<D{1% (JB2ffl«) (2 0 0 2^4^) 



i# Vf w, t> & m 



PCT 

(&8#fe, mrnfrmmw. 41*) 

(PCT18*> PC T^IU43. 44] 



C*«IE^- F P - 7 6 0 0 


^«Of«#CoV^tt, BRW*«i!r©i3£ttfflfci«*<PCT/I S A/2 2 0) 


PCT/J P03/07973 


(B.fl.^L) 24. 0 6. 0 3 







BBfI3l^Has^jau*:r«>BaiBSW3£«e*jSfelfi4TafliJ»4l* (PCT18*) ©^Cttv^lMLMwaWt-*-*. 



3 -i-^rfes. 



1. irast^roisi 

□ i±ilfS^iSffibfc»®^J:5gE?iJ^ 

2. □ wacttHoHfcowaiE^fcfcv* (sbi«#hr) . 

3. □ i^cdM^dltv^ (m.nfli#M) o 



4. $SW©£#tt 



5. Wfitt 



m W«AMftttlbfct>©«r*IM-5. 



6. S#?j»J:i:t>H:45tj6SttSHH:, 

f§ 1 Blfc-fS. ID ffiKA* J *bfci:te5-e*>S. 

□ HJRAI4HSr^$**»o*:. 

□ *Hli*Ho«i*- JBJ:<*bTV*a. 



□ *b 



CT/ISA/210 (JRl'*— S?) (1 9 9 8f 7fl) 



PCT/J P 0 3/0 7 9 7 3 



a. &m<om-tz>ft$f<D&m <mm*msm (i po ) 

Int. Cl 7 C02F1/469, B01D61/48, B01J47/08 



W3tS:fi l o*:*/MS*» (HBBttffftHB (IPC) ) 

Int. Cl 7 C02F 1/4 6 9, B 0 1 D6 1/4 4-6 1/5 0, B01J47/08 



B^mmmm^m 1926-1996 

H^IB<2rffi||fflfr^^ 1971-2003 

B *Blftl£ffli$&i 1994-2003 

B ^IB^fflST^^fa 1 9 9 6-2 00 3 



c. 



Mali- 5 



PX 



A 



EP 1222954 Al (KURITA WATER INDUSTRIES LTD. ) , 
2002. 07. 17, It^OfalS 10-13, HJ£0!J 1 , HI 1 
& US 2002/0125137 Al & JP 20 0 2 
-205069 Al 

WO 92/11089 Al (IONPURE TECHNOLOGIES C0RP0RATI 
ON), 1992. 07. 09, i£X & EP 563321 A 
1 & US 5308466 A & DE 69120295 
T & JP 6-506867 A 



1, 2, 6 



1-7 



rEj.|SIRHiBiHW0HiBi**:HLl*flF-e*>5*s, iiffiiP 
r Lj «3fe*±KKiMa*«:»jBi-SS:ififcXtt(lliroS:iR<o55fT 

b ^ u < am<o<$m Km m sr^sc-r 5 ^ 3 1 ^ -r 3 
roj nmctsM^, ftffl, m^m^mR-f-^xm 



«fc o -Cit#i±7)S 4 v n t % ^ <b tt 5 t> <£> 
r&j ^-^fyh77?l)- 



S£5§T LfcB 



2 9. 0 9. 0 3 



14.10.03 



B*H#fFrr ( I SA/J P) 
100-8915 



ffifSS^- 03-3581-1101 



4D 



7 6 14 



3 4 2 1 



KPCT/ISA/2 10 (fB2-<-v>) (1 9 9 8¥7fl) 



mtnmtt pct/j po 3/0 7 9 7 3 



c (»$) 



WO 97/46492 Al (ORGANO CORPORATION) , 
19 97. 12. 1 1, ±X & JP 8-150326 A 

US 5593563 A (MILLIPORE CORPORATION) , 
1997. 01. 1 4, El 3 & EP 803474 A2 & 
AT 236090 T JP 10-43554 A 

JP 2001-314868 A (7l&5i^tfc5££tf±) , 
2001. 11. 13, IU1 (77 5!J-4U 



1-7 



1-7 



1-7 



tRSCPCT/ 



ISA/2 10 (fiS2-<-^<D^) (1 99 8^7^) 



